Fig. S1
Numerical modeling of (a) 3PA coefficient spectra and (b) maximal value as a function of the linewidth, . 
Fig. S3
A schematic for the microscopic setup (not up to the scale). Laser: A CW He-Cd laser (Wavelength: 325 nm) or a Light Conversion Pharos-9W fs oscillator with wavelength: 1030 nm, repetition rate: 1 MHz, and pulse duration: FWe Thickness-dependent 3PPL measured at a peak irradiance of 45 GW/cm 2 for layered perovskite (C 4 H 9 NH 3 ) 2 PbBr 4 . The line is a guideline for the eye. Wavelength dependence of 3PPL obtained at a peak irradiance of 25 GW/cm 2 from layered perovskite (C 4 H 9 NH 3 ) 2 PbBr 4 .
Fig. S8
Photo-stability measurements. The CCD photo (top left) shows the red-circled area of the sample before exposure to the femtosecond laser pulses. The CCD photo (top right) shows the same area of the sample after one-hour exposure time (wavelength: 1030 nm, repetition rate: 1 MHz, and peak irradiance: 52.6 GW/cm 2 ). The bottom spectra show the difference in the 3PPL measured at the first minute and 60 minutes of the excitation. A dark spot located at the center of the red circle is visible after the one-hour laser irradiation. 
